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Abstract:
I compare certication and self-regulation, two widely used quality assurance mechanisms in
markets where consumers do not observe the quality of goods. Certication is a mechanism
in which an external rm oers a certicate to producers who undergo a testing procedure,
issues the certicate if they meet the certier's standards and collects the certication fee.
Self-regulation is a mechanism in which a club of rms in the industry adhere (or not) to
a self-imposed code of conduct and benet from the club's reputation. I show that if the
testing technology is perfect and costless, the choice of standards and fees by the certifying
organization (CO) is welfare inferior, while the self-regulatory organization (SRO) chooses
a welfare optimal fee, and I identify conditions under which the SRO also chooses optimal
standards. If the testing technology is costly and imperfect, this result is not necessarily
valid and depends on the dierence between the costs of the testing technology available to
the CO and SRO.

Abstrakt:
Tento £lánek porovnává certikaci a sebe-regulaci, dv¥ b¥ºn¥ vyuºívané metody zaru£ení
kvality na trzích, kde spot°ebitelé nejsou schopni rozpoznat kvalitu výrobku. Certikace je
provád¥na externí rmou za poplatek. Ti výrobci, kte°í úsp¥²n¥ projdou testem, obdrºí certikát. Druhá metoda je sebe-regulace, kdy se rmy sdruºené do sebe-regulující organizace,
kontrolují navzájem a spole£n¥ si stanovují poºadované standardy. lenové sdruºení pak
vyuºívají reputaci celého sdruºení. Získané výsledky ukazují, ºe pokud je testovací technologie bezchybná a bezplatná, standardy a poplatky zvolené zisk maximalizující certika£ní
autoritou nejsou optimální, zatímco sebe-regulující organizace volí optimální poplatek a v
n¥kterých situacích i optimální standard. Pokud je testovací technologie nákladná nebo není
perfektní, tento výsledek není nutn¥ platný a závisí na rozdíl· náklad· mezi certika£ní a
sebe-regula£ní autoritou.
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1 Introduction
I study markets in which producers have a choice ve the quality they produce, but this
quality is unobservable for consumers. This asymmetry of information often leads to an
adverse market outcome such as only low-quality products being traded even if high quality
is valued by the consumers (Akerlof (1970), Leland (1979)). There are several mechanisms to
prevent such adverse outcomes. These mechanism are, among others, producer's reputation
(via repeated interaction), advertising, warranties, certication, and self-regulation.
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When the information asymmetries are particularly severe, certication and self-regulation
often seem to work better than other mechanisms, at least theoretically. This is so because
both of these mechanisms are based on the third partyan organization whose reputation
replaces the need for individual reputation building by each producer, which simplies learning for consumers. This organization must be able to observe the (signal of ) quality itself.
In the case of certication, such an organization is an external, possibly but not necessarily
prot-maximizing, rm. In the case of self-regulation, the organization is formed by a group
of producers in the industry. Typically, such an organization sets some quality standard

qS

and fee for testing a producer. When a producer applies for a certicate/membership, he
pays the fee, the quality of its products is inspected and if it meets the quality standards,
he is allowed to use the certicate or the membership. The mechanisms with which a single
organization's reputation may replace individual reputations is describe in papers by Biglaiser and Friedman (1994) and Biglaiser (1993). Even though the honesty of this organization
cannot be taken for granted (see Strausz (2005) for certication and Nunez (2001) for selfregulation), both mechanisms are widely used as a means of quality assurance for many
professions like doctors, lawyers and accountants (Kleiner 2006), environmental aspects of
many industries (Podhorsky 2006) and charities (Ortmann, Svitkova, and Krnacova 2005).
Even though the honesty of a single organization, such as a certier or a self-regulating
organization, is easier to sustain, this organization may use its monopoly position to ex-

1 Examples include situations where there are many producers and consumers who shop infrequently so
that they cannot establish individual reputations; when warranties do not work due to the moral hazard,
etc. One can think of charities (a large number of various charities with quality unobservable before or after
the donation), organic farmers, and also lawyers, dentists and other doctors; see Ortmann, Svitkova, and
Krnacova (2005), Kleiner (2006), Shaked and Sutton (1981).
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tract rents (see Shaked and Sutton (1981) and Lizzeri (1999) for theoretical arguments).
Presumably, the rent-extraction motive might be stronger in the case of a self-regulatory
organization (SRO), because such organization sets standards to benet its members. Yet,
I show that such intuition may be sometimes wrong. The prot maximizing CO aims to
extract rents from producers who in turn try to extract rents from consumers. These distortions may be larger than those caused by self-regulation.
There is empirical evidence that when the regulation of an industry is changed from
certication to self-regulation, the average quality of goods may increase only slightly, if at
all (Kleiner 2006). This evidence is sometimes used to argue that self-regulation is not a
better form of regulation than certication (ibid.). I show formally that such reasoning is
misleading, because enforcing high quality may be inecient when consumers' valuation of a
marginal increase in quality is smaller than the marginal costs required to produce it. Thus,
higher standards do not necessarily translate into higher welfare. Comparison of certication
and self-regulation thus must be based on welfare, which depends on both prices and quality
standards, not just the latter.
I argue that although certication and self-regulation are very similar,

2

the main die-

rence comes from dierent objectives of the CO and SRO. While certifying organizations
are rms not directly linked with the producers, the self-regulatory organizations are formed
by groups of producers and the SROs themselves do not generate any prot but they are
motivated by prots of its members. I focus on how this dierence in the objectives impacts
the choice of standards and the fees. I show that because the SRO itself does not aim at
extracting rent from the producers, it chooses a lower fee than a prot-maximizing CO.
Since certiers are often not-for-prot organizations, I extend our model to analyze
other objective functions. In particular, I study the cases when certiers maximize revenue
of producers, number of certied producers or standards. I also analyze the behavior of the

3

SRO in the case when it can directly limit the number of members.

2 In both cases, the consumers observe a single message (label of membership or certicate) and face in
principle the same information asymmetry; producers can choose their quality and whether they will apply
for a certicate or membership. The producers also have the same incentives to cheatobtain a certicate
of quality they do not produce.

3 In many countries, anti-trust regulations allow quality standards (e.g., diculty of tests, length of

supervised practice), but often do not allow direct regulation of the number of members in the organization.
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These results are based on two related key assumptions. First, I assume that the testing
technology is perfect. This assumption greatly simplies the analysis but may introduce a
bias in favor of one of the institutions. If the internal incentive structure in the presence
of imperfect testing technology makes is more dicult for the SRO to enforce high quality
standards (see Nunez, 2001 and 2007) in contrast to certication (De and Nabar 1991),
then the benets of self-regulation may completely disappear. One thus may expect selfregulation to work better and to be more prevalent in industries where quality is easier
for experts to observe, while one may expect certication in industries where the quality
evaluation is more dicult. In the concluding section, I also discuss the possibility to model
the dierences in standards enforcement as dierences in costs.
This analysis applies to a variety of professions and industries. In many countries, lawyers, doctors, dentists, accountants and architects are self-regulated (Kleiner 2006). Certication is widely used in non-prot sectors, such as charities (Ortmann, Svitkova, and
Krnacova 2005) and hospitals (by American Hospitals Associations). It is also used by
for-prot rms to document environmental aspect of production (Podhorsky 2006) and by
professionals to prove expertise in the industry (Financial Risk Manager (FRM), Microsoft
Certied Professional and many others). While it seems that if one industry or profession is
self-regulated in one country, it will be self-regulated in other countries (typically true for
lawyers, doctors and accountants), there certainly are exceptions. For example, charities are
mostly certied throughout Western Europe and the USA, yet there exists a self-regulatory
organization of charities in the Czech Republic. Also, as Kleiner (2006) documents, it is not
unusual to nd a change in the form of regulation from certication to self-regulation. This
paper is a rst step towards understanding these dierences and explaining why certain
industries are persistently self-regulated or certied.
The next section shortly reviews the literature and basic assumptions of the model.
The third section provides the model and its analysis. Next, I discuss the impact of my
assumptions on the result and possible extensions and suggestions for future research. The
nal section concludes. Most proofs are provided in the Appendix.
As there are exceptions to this rule (e.g., notaries in some countries), I analyze the impact of such regulations.

4

2 Certication and Self-Regulation
I generalize the model of self-regulation by Shaked and Sutton (1981). They construct a
model of self-regulation in which the quality produced by each potential producer and the
distribution of producers is xed. This allows them to focus on the incentives of the SRO
to choose minimal standards without imposing a specic objective function of the selfregulatory organization (SRO). However, the xed distribution of potential producers implies
that the SRO may improve its standards only by restricting its size. Instead, I analyze a
model in which quality produced and standards are a choice variable.
Such simplifying assumption allows me to focus on the incentives of the SRO/CO to set
standards without a direct link between quality and number of producers. This generalization
has its cost: I need to assume an objective function. Since the SRO is formed and managed
as a nonprot organization by its for-prot members, I assume that the SRO maximizes
total prot of its members.

4

This approach diers from other papers on self-regulation. Nunez (2001) and Nunez
(2007) assume that the SRO cares about its own reputation and possible bribes. It is assumed that the SRO has a xed size and pre-determined standards. Its members decide
on the individual extent of cheating and the regulatory organization decides on the level
of enforcement and whether to inform consumers if it nds cheating. The analysis thus focuses on the enforcement of the standards and not on how they are established. If revealed
cheating reduces the reputation of the SRO enough, then the SRO does not have sucient
incentives to monitor its members and they are cheating in equilibrium. If a revelation of
cheating increases the value of the SRO's reputation, then there exists an equilibrium with
a positive level of enforcement and revelation. In addition, if a member may bribe the SRO
not to reveal cheating, there exists an additional, welfare suboptimal equilibrium in which
the SRO enforce the standards but does not reveal the cheating and collects bribes.

5

This analysis suggests that the SRO is likely to suer from internal incentive problems
that prevents it from fully enforcing the standards. However, this result is based on the

4 This is not the only option but seems the most natural one. Other options are discussed in the section
below.

5 The outcome depends on the parametrization. For a summary of the results, see p. 225 of Nunez (2007).
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assumption that the SRO is motivated by the value of its reputation. If the SRO is motivated
by the prots of its members, it has stronger incentives to enforces the standards, when
prots of its members depend on it. I focus on the case when the SRO (and also CO) has

6

access to perfect testing technology. Such assumption greatly simplies the analysis but also
reduces the impact of the internal structure on quality standards. The results thus obtained
may be sensitive to this assumption and in the concluding section, I discuss how the results
would change if this assumption would be relaxed.
The idea of comparing certication and self-regulation is new in the literature. There
is one notable exception: Shapiro (1986). He focuses on input regulation when higher initial investment makes production of high quality cheaper. He compares licensing (similar
to self-regulation in our terminology), a requirement to make a minimal investment with
certication, an informational device that reveals investment to the consumers but does not
regulate it. Shapiro shows that licensing and certication benet high valuation consumers
at the expense of low valuation consumers. Shapiro assumes that the consumers are eventually able to learn the true quality of the products, so even

laissez-faire

allows some high

quality production, and certication may be welfare worsening because it leads to excessive
investment (which is used as a signaling device). In Shapiro's model, there are only two
levels of quality, high and low, and these levels are exogenously given. My model is more
general: there will still be only two levels of quality traded on the market, but those levels
will be endogenously determined. The model also diers in the assumption about the ability
of consumers to learn the true quality. I assume that an individual producer's quality is
completely unobservable.
I analyze the case where there exists only one signal of quality to the consumers
membership in a SRO or a certicate from a CO. This structure is very common (Kleiner
(2006), Lizzeri (1999), Svitkova and Ortmann (2006)) but theoretically puzzling because
the certier (or the SRO) learns more than only whether the producer meets the standard.
Lizzeri (1999) shows that it is optimal for a prot-maximizing certier to reveal only a

6 This assumption requires that the CO or the SRO is able to tell whether a product meets requires
standards. This is somewhat weaker than the assumptions of other authors (such as Lizzeri, 1999) that
require that the CO is able to tell what is the level of quality exactly.
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pass/fail signal. In his model, the quality of a product is exogenously given in each period
and a certier learns the quality perfectly. Among all possible disclosure rules, the pass/fail
rule is the most protable one if the quality may have negative value to consumers. If even
the expected value of quality is negative for the consumer, pass/fail is the only optimal
rule.
The model by Biglaiser and Friedman (1994) shows that the informational advantage
of a certier (middleman in their terminology) does not need to come from perfect testing
technology, but from his ability to aggregate information from consumers and using this
information to drop (remove the certicate) from producers who attempt to cheat in
quality.

3

Model

I model certication and self-regulation as a game with three groups of heterogeneous players: consumers, producers and a certifying or self-regulatory organization (CO/SRO). I
generalize previous models of certication by assuming that the quality of production can
be of any value from zero to innity. I study the case in which consumers cannot observe
any information about a producer's quality (no individual reputation), but they know the
average quality of certied products.
I assume that the certifying and/or self-regulatory organization has access to costless

7

perfect testing technology and sets standards to

qS ≥ 0. Observing this standard, producers

face a choice between producing zero quality (without a certicate) and quality

qS

and

applying for a certicate. Thus, similarly to previous research, producers face a binary

8

choice between high (qs ) and low (0) quality,

but, in contrast to the previous literature,

7 I analyze the case of costly, but still perfect, testing technology in one of the extensions.
8 These two assumptions imply that a producer will not produce any other quality than

0

or

qS

in

equilibrium. First, perfect detection technology means that the certier does not make mistakes when it
evaluates whether a product is of at least standardized quality. Second, there are no individual reputations
of producers.
Relaxing each of these assumptions is likely to lead to a dispersion of quality. For example, in the case of
imperfect testing technology, low-cost rms might produce quality higher than required because it increases
the probability of passing noisy tests. High-cost rms might under-invest into quality hoping that they will
pass nonetheless. It is not clear what will be the overall impact on the average quality.

7

the levels of quality are endogenously determined. This allows us to compare not only fees
the CO/SRO will charge, but also quality standards they will select and enforce. Note that
there will be only two qualities traded on the market (qS for certied products and
not certied). Moreover, I analyze equilibria in which consumers' expectations about

0

for

qS

are

fullled (rational expectations equilibria).
Apart from the endogenous quality and perfect testing technology, I make the following

9

assumptions. There is a large number of heterogeneous rms,
parameter

αi ∈ [0, ∞];

distribution by

q

and at costs

each characterized by cost

their density is described by a continuous function

f (α)

and their

F (α). Each rm has an opportunity to produce one unit of output at quality

g(q, α).

The cost function

g(q, a)

is assumed to satisfy

g(0, 0) = gq (0, 0) = gα (0, 0) = 0, g(q, α) > 0,
gq (q, α) > 0, gα (q, α) > 0, gqα (q, a) > 0, gqq > 0

for

q > 0, α > .0

These assumptions mean that it is costless to produce zero quality and that the costs are
increasing in quality

q

and cost type

α.

Moreover, the costs are assumed to be convex in

the quality and an increase in the standard increases the costs of high-α (ie., high-cost)
producers more than it does for low-α producers.
Due to the perfect testing technology, only rms that produce standards

qS

can success-

fully pass the test and thus only they can sell their product with the label of the CO/SRO.
Products without a label are (perceived by consumers as being) of zero quality

10

and are

sold on a separate market.
Formally, the game has two stages.

1. In the rst stage, a CO or SRO publicly announces standards

qS

and fee

C

to maximize

its prot (CO) or total prot of its members (SRO).

9 Each rm thus has insignicant impact on the market and therefore can take market price, quality and
other characteristics as not depending on its own decisions. This also justies the assumption that producers
do not have individual reputations.

10 The zero-quality segment of the market can be interpreted in two ways. First, the certication/self-

regulation can be interpreted as voluntary, and zero-quality segment is a competitive, unregulated market
where producers do not invest into quality. The competitive nature of the market prevents them from making
any prot. Second, certication/self-regulation may be obligatory and producers who do not apply for a
certicate/membership are prevented from operating on the market and thus make zero prot.
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2. In the second stage, consumers decide whether to purchase from a certied producer,

p and expected quality q

taking price

to invest into quality, taking price
apply for a certicate. Price

p

as given. Simultaneously, rms choose how much

p,

fee

C

and standards

qS

as given and whether to

is set competitively.

3.1 Second stage
Since every producer (with cost parameter

α)

has a zero outside option, he will invest into

quality and certication if and only if

p − C − g(q, α) ≥ 0,

which implies, due to our assumptions on

α̃(C, qS , p)
investing

such that only producers with

g,

existence of a unique value of parameter

α ≤ α̃(C, qS , p)

will apply for a certicate, each

g(qS , α).

There is a large number of consumers, each willing to buy up to one unit of good.
Their utility depends on the expected
preference for quality

β,

distribution functions

W (β).

q

and of price

p

11

quality

q,

price

p,

their budget

M

and individual

which is distributed according to the continuous density

w(β)

and

A consumer will prefer a certied product of expected quality

if

U (β, M − p, q) ≥ U (β, M, 0), β ∈ [0, 1].
Consumers prefer to have more money rather than less money (UM
(Uq

≥ 0)

Uβ ≤ 0).12

and consumers with higher

β

≥ 0), they value quality

value quality less than those with lower

β

(ie.,

Thus, there exists a single consumer who is indierent between buying at price

and expected quality

q , whom we will denote β̃(p, qS ). Consumers with β ≤ β̃(p, qS ) demand

one unit of good of quality
Since rms with

q > 0,

while others do not buy anything.

α ≤ α̃(C, qS , p) apply for certication, the supply is F (α̃(C, qS , p)). Simi-

11 Formally, I analyze a rational expectations equilibrium in which quality expectations are fullled.
12 I will assume that the inequalities are strict for q > 0. Moreover, I will assume that U (β, M, 0)
β

0

p

=

because it simplies the results without any signicant loss of generality. Note that the more usual

assumption

Uβq < 0

for

q>0

implies that

Uβ < 0,

and thus would be also sucient for our results.
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larly, consumers with

β ≤ β̃(p, qS )

will be demanding these goods and there is

W (β̃(p, qS ))

of them. I will assume that there exists a market equilibrium in which supply is equal to

13

the demand, at least for some range of quality standards

Z

β̃(p,qS )

Z

α̃(C,qS ,p)

w(β)dβ =
0

qS ∈ [0, q̄S ]

f (α)dα =⇒ p∗ (C, qS ).

0

This equilibrium condition determines price
reduced-forms of functions

α̃, β̃ ,

p∗ (C, qS ).

which are denoted by

For further analysis, I will use the

α∗ , β ∗

and dened as

α∗ (C, qS ) = α̃(C, qS , p∗ (C, qS )), β ∗ (C, qS ) = β̃(p∗ (C, qS ), qS ).

The second stage of the game thus determines price

W (β ∗ (C, qS )),

as a function of the standards

qS

p∗ (C, qS )

and fee

C

and quantity

F (α∗ (C, qS )) =

set in the rst stage. Analysis

of the impact of the rst stage on the equilibrium levels of prices, supply and demand is
summarized in the following lemma.

Lemma 1. An increase in fee C increases equilibrium prices but reduces supply and demand.
1>

∂p∗ (C, qS )
∂α∗ (C, qS )
∂β ∗ (C, qS )
> 0,
< 0,
<0
∂C
∂C
∂C

An increase in standards qS always increases equilibrium price

∂p∗ (C,qS )
∂qS

> 0, but leads to a

decrease in demand and supply if and only if
gqS (qS , α∗ (C, qS )) >

UqS (β, M − p∗ (C, qS ), qS )
.
UM (β, M − p∗ (C, qS ), qS )

Proof of this lemma is provided in the Appendix and uses comparative statics with
respect to

qS

and

pS .

The result is intuitive: an increase in the cost of certication

translates into an increase in the price of products

p∗ , but fewer products are traded because

the higher price reduces demand for certied products. The overall

13 Further assumptions about

q̄s .

g

C

impact on the supply

are necessary to show that there exists the highest possible quality traded

These conditions are derived in section 3.5.1, where the behavior of the standard maximizing non-prot

certier is analyzed.
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is negative because the price increases less than fee
rm

p−C

C

does and thus overall revenue for the

decreases, which also decreases the supply. Further, an increase in the standards

increases the value of the product for the consumer and costs to the rms and leads to an
increase in price

p.

The impact of an increase in standards on supply and demand can be

intuitively seen when the condition is rewritten as

14

gqS (qS , α∗ (C, qS ))UM > UqS .

In this form, the left-hand side describes the marginal costs (in utility terms) of an increase
in standards while the right-hand side describes the benet it has for the consumers. If
the marginal consumers' benet is higher than the marginal cost, an increase in standards
generates positive surplus, which allows further trade and increases equilibrium demand and
supply.

3.2 Behavior of the certier
In the rst stage of the game, the organization chooses the standard

qS

and fee

C.

I rst

focus on the behavior of a prot-maximizing certier. In Section 3.5, I extend our analysis
by analyzing alternative objective functions.

3.2.1 Prot-maximizing certier
When the testing technology is costless, the objective function of the prot-maximizing
certier is

Z

α∗ (qs ,C)

max C
C,qS

f (α)dα = max CF (α∗ (qS , C)).
C,qS

0

The optimal interior choice of standard

qS

and certication fee

C

is thus described by the

rst order conditions

[C] : F (α∗ (C, qS )) + Cf (α∗ (C, qS ))
[qS ] : Cf (α∗ (C, qS ))
14 For simplicity, I often write

U

instead of

∂α∗ (C, qS )
= 0,
∂C

∂α∗ (C, qS )
= 0.
∂qS

U (β, M − p∗ (C, qS ), qS ),
11

where the arguments are obvious.

I assume that there exists an interior solution.

Lemma 2. In equilibrium, I have
gqS (qS , α∗ (C, qS )) =

Uq S
UM

and
∂p∗ (C, qS )
UqS ∂α∗ (C, qS )
∂β ∗ (C, qS )
=
,
=
= 0.
∂qS
UM
∂qS
∂qS
These conditions are intuitivethe CO chooses standards so that the increase in costs for
a marginal producer equals the increase in price. Other certied producers are not relevant
for the decision made by certiers because they make positive prots. Also, standards are
chosen so that the maximal number of producers applies for certication, given the fee

C.

Overall, the certier's choice of certication fee and standards can be separated into two
hypothetical parts. First, for any given certication fee

C , the certier chooses standards so

that the maximal number of producers applies:

∂α∗ (C, qS )
= 0.
∂qS
Given the relationship between the certication fee and the number of producers applying
for certication, it then chooses the optimal fee

C.

This result will be useful later because

it describes the optimal standards even for exogenously given fees

C.

3.3 Behavior of the self-regulatory organization
I analyze the behavior of a self-regulatory organization (SRO) formed by rms in the industry
that sets standards to maximize total prot of its members.

15

The SRO can reject or accept

15 In general, these organizations set the quality standards based on the preferences of their members. This
leads to some ambiguity in their objective function, since the SROs themselves have not-for-prot status.
Thus, the question is whether the SRO maximizes the prots of their highest/lowest quality members, the
average prot, or the total prot. I start with probably the most realistic and simplest approach of total
prot maximization. Other approaches often lead to corner solutions. For example, maximizing average
prot immediately leads to zero-size SRO with only the highest quality (lowest costs of quality) rms,
unless there are economically signicant xed costs.

12
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its members depending only on their quality of production.

This allows the SRO to choose

its size by choosing the standards, but not directly. If the SRO maximizes total prot of its

C,

members, it does not need to charge any fee

but sets only some standards

qS

in order

to maximize its prot. Charging positive fees that are then returned to the members of the
organization would not change their behavior and would not aect the results.

3.3.1 Quality restrictions only
Without adding any technical complications, I can analyze a more general problem when the
SRO charges positive fee

C,

but the money thus collected belongs to the government. The

problem for the SRO that charges exogenously given fee

C

and tries to choose standards so

that it maximizes the prot of its members is

Z

α∗ (C,qS )

(p(C, qS ) − g(qS , α) − C) f (α)dα.

max
qS

The rst order condition is

17

α∗ (C,qS )

Z
0

Since the term

0



∂p(C, qS ) ∂g(qS , α)
−
∂qS
∂qS

∂p(C,qS )
does not depend on
∂qS

α,

∂p(C, qS )
F (α (C, qS ))
=
∂qS
∗

Lemma 3. If

∂ 2 g(qS ,α)
∂α∂qS


f (α)dα = 0.

the equilibrium conditions can be written as

Z

α∗ (C,qS )

0

∂g(qS , α)
f (α)dα.
∂qS

> 0, then in the interior solution the SRO chooses standards such

that the marginal costs for a marginal rm (α∗ ) of its members exceed the relative valuation
of the marginal consumer
gqS (qS , α∗ (C, qS )) >
The intuition is that producers with

α < α∗

UqS
.
UM

face lower increases in the costs of pro-

16 This means that the SRO has to accept an application from any rm that meets the required standard. It
also implies that the (only) punishment for not meeting required standards is exclusion from the organization.

17 It is easy to see that there is an interior solution. Clearly, zero standard implies zero total prot. Also,

a very large standard implies costs larger than the price if the consumers' valuation of quality is bounded
from above.
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duction but the same increase in price. Therefore, the SRO chooses standards higher than
those that would equalize the marginal cost and revenue for marginal producer

α∗

because

such standards would leave money on the tablean increase in standards would increase
revenues more than the costs for all producers.

Note that this result holds for any

C.

3.3.2 Quality and quantity restrictions
I extend the previous analysis by considering an alternative form of regulation, under which
the SRO is able to restrict the number of its members. This contrasts two possible forms of
regulation of the SRO. In the previous case, the SRO was free to choose standards

qS ,

but

it had to admit every producer who was able to meet this standard. Alternatively, the SRO
might be given the right to select the number of members. In the rst case, the marginal
producer will have zero prot. In the second case, even the highest cost member may be
making positive prot.
Since

∂α∗ (C, qS )
< 0,
∂C
the function

n = α(C, qS )

is invertible in

C.

Thus by controlling the minimum prot its

members must make, the SRO is able to control the number of members. In such a situation,
the total prot-maximizing organization will have the following objective function

Z

(p(C, qS ) − g(qS , α)) f (α)dα.

max
qS ,C

α∗ (C,qS )

0

Lemma 4. The SRO that can restrict the number of its members directly will still choose
C, qS such that
gqS (qS , α∗ (C, qS )) >

UqS
.
UM

In fact, I are comparing standards chosen under the two regimes. The rst regime is a
form of regulation that requires the SRO to charge membership fee

C>0

and the revenue

from these fees belongs to the government. Under the second regime, the SRO enforces
minimum prot

C > 0,

but does not collect any fees. In both cases, the SRO chooses
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standards to maximize the total prot of its members.

Proposition 1. Let's assume that the rst-order conditions are monotonic.18 The SRO
that is able to restrict the number of its members by enforcing a minimum prot constraint
chooses lower quality standards than the SRO that has only quality restrictions at its disposal,
for any xed fee C .
This result has the following intuitive explanation. Under the quality-only self-regulation,
when considering an increase in quality standards

qS ,

the SRO takes into account only the

impact on the revenues and costs of current members because marginal members make zero
prot. However, under quality-and-quantity regulation, an increase in standards makes some
members leave and this reduces total prot because they made positive (C ) prot before the
change. Thus, marginal costs of increasing standards are higher under quality-and-quantity
regulation; marginal revenues are the same and standards are therefore lower.
Direct comparison of standards between an organization charging zero fee

C

and a SRO

that works under quality-and-quantity regulation is not possible. The reason for that is that
the sign of

∂qS
is not clear. The structure of this model is general enough to allow for both
∂C

positive and negative sign of

∂qS
, depending on consumers' valuation and the distribution
∂C

of producers and consumers (see Example 1 in the Appendix).

3.4 Welfare analysis
The presence of CO or SRO improves welfarewithout these institutions, unobservable,
costly and endogenous quality leads to only zero quality products being traded in the equilibrium. However, since neither prot-maximizing CO nor SRO take directly into account
the impact of their choice of standards and fees on the consumers, it seems likely that none
of them leads to a welfare optimal outcome. I start the analysis with the optimal choice of
fee

C

and standards

qS

and compare this choice to the behavior of the SRO and CO. The

total welfare is the sum of the prot of the CO/SRO (if any), the prot of producers and
consumer surplus.

18 This assumption is trivial in the case when there is a unique local optimum.

15

3.4.1 Consumers' surplus
To compute the consumers' surplus, I derive the demand function
the marginal consumer
price

β̃(p, q)

W (β̃(p, q)).19

First, I nd

who is indierent between buying a product of quality

q

and

p:
U (β̃(p, q), M − p, q) = U (β̃(p, q), M, 0).

All consumers with

β > β̃(p, q) prefer not to buy, while consumers β ≤ β̃(p, q) will buy. The

demand is thus

β̃(p,q)

Z
W (β̃(p, q)) =

w(β)dβ.
0

The consumer surplus is then

∗

∗

∞

Z

CS(p , q ) =

W (β̃(p, q))dp.
p∗

Trivially, an increase in quality

q

leads to an increase in consumers' surplus if the price

remains constant.

3.4.2 Total welfare
Using the previous denition of consumers' surplus, I can dene total welfare as the sum of
the prot of the certier, rms and consumer surplus

∗

Z

∞

W = CF (α (C, qS )) +

W (β̃(p, qS ))dp +
p∗ (C,qS )

Z
+

α∗ (C,qS )

(p∗ (C, qS ) − g(qS , α) − C) f (α)dα.

0

Since the certication fee

C

is a pure transfer that restricts supply and demand even in

the situation where there would be a space for trade at zero fee, one can easily show that
the welfare is optimal when the fee is equal to

19 In this section, I use again

C = 0.

β̃(p, q) instead of β ∗ (C, qS ) as I analyze the consumers' surplus that depends

on prices and the quality.
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Proposition 2. Welfare optimum is reached in the point where C = 0.
Two conditions will be useful for the following analysis. The rst condition holds when
marginal costs increase more than utility as a result of a marginal increase in standards in
equilibrium.

Condition 1.
d
dqS

gqS (qS , α∗ (qS , C)) >

Uq S
dqS UM
d

The second condition holds if producers appropriate less than the marginal change in
consumers' surplus when standards marginally change.

Condition 2.
∗

F (α (C, q

CO

∂p(C, q CO )
<
))
∂qS

Z

∞

w(β̃(p, q CO ))

p∗ (C,qS )

∂ β̃(p, q CO )
dp
∂q

Note that since this condition characterizes only marginal eects, it is theoretically possible that the condition does not hold: when standards change, the prot of the producers
may increase more than the surplus of the consumers.

3.4.3 The comparison of standards and welfare
Even though the SRO chooses zero fee
standard

qS

C,

I cannot in general expect its choice of quality

to be welfare-optimal because it only maximizes the prot of its members. I

conrm this intuition by showing that only when the SRO can fully extract a marginal
increase in consumers' surplus due to an increase in standards, the choice of standard will
be welfare-optimal.

Proposition 3. The standards chosen by the SRO charging zero fee, C = 0, are welfare
optimal only if the producers are able to fully appropriate the marginal increase in consumers'
surplus in equilibrium, ie., when Condition 2 holds with equality for C = 0.
In case the SRO is not able to do so, it will choose welfare-suboptimal standards.

20

The

20 Note that the ability to fully extract the marginal increase does not imply the ability to extract all
surplus. It may happen that the SRO is able to extract a small portion of the surplus for very low levels of
quality, but that this portion increases as the quality increases. Thus, it is even theoretically possible that
the SRO is able to extract

more

than the marginal increment in the surplus.
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following result shows when such standards will be lower than welfare-optimal.

Proposition 4. Assume fee C = 0 is xed. If Condition 2 holds at qS = qW O and C = 0,
and if the rst order conditions for the SRO are monotonic in qs , then q SRO < q W O in
equilibrium.
Next, I compare standards chosen by the CO and SRO if they charge the same fee

C.

Proposition 5. Assume C is xed. If and only if Condition 1 holds, the SRO chooses higher
quality standards than the CO.
21

This result does not allow us to compare standards chosen for dierent fees.
it is valid for all fees

C,

However,

not necessarily the optimal or zero one. The proof of this result is

based on the following intuition. The certier chooses standards so that the change in costs
and prices is equal each other for the marginal producers (to maximize participation). This
is suboptimal for self-regulation, because other participating producers face lower marginal
costs than the marginal change in price (and revenues). Thus, the SRO chooses quality so
that the marginal costs for the marginal producer are higher than the marginal revenue.
Under the condition from this proposition, this happens only when standards are higher
than those chosen by the CO.
Also, one can combine the previous results to compare standards chosen by the CO and
welfare optimal standards.

Proposition 6. Let's assume that the welfare function has only one optimum in the relevant
range.22 If Condition 2 holds, then the CO chooses lower standard than is welfare optimal
for exogenously given fee C.
The result is similar to Proposition 4. It shows that the ability of the CO to extract
rent determines quality standards. Combining results from Propositions 4, 5 and 6 gives the
following corollary.

21 The comparison of standards for dierent fees is not possible because it is not clear what eect a change
in fee

C

will have on the standards chosen by the SRO. Using the Implicit Function Theorem, one can show

that such eect is non-linear and its sign cannot be determined without restrictive assumptions.
In the appendix, I show that it is possible, at

C = 0,

for the SRO to choose higher and lower standards

than standards chosen by the CO at the fee of its choice.

22 This range is

dard for an

[min{q CO (C), q W O (C)}, max{q CO (C), q W O (C)}],where q W O (C) is a welfare optimal stanexogenously given fee C > 0. This condition is satised if, for example, the welfare function is

dierentiable and single peaked.
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Corollary 1. If Conditions 1 and 2 hold for a given C , the standards satisfy
q W O (C) > q SRO (C) > q CO (C),

Finally, I show that a comparison of standards for dierent fees is not possible.

Proposition 7. In equilibrium, standards chosen by a self-regulatory organization can be
higher or lower than those chosen by a certifying organization.
In the appendix, I present two examples that dier in the production costs only. In one
case, the SRO chooses a higher standard than the CO, while the opposite is true in the
other example. Thus, it is not possible to make a comparison of standards for dierent fees.

3.5 Extensionnot-for-prot certiers
Next, I extend the analysis by considering the behavior of not-for-prot certiers. I focus
on the maximization of revenue, standards and number of certied rms.

3.5.1 Revenue maximization
Let's assume that the certier maximizes total revenue of the certied producers. Since
producing quality is costly, this is not equivalent to the total prot-maximization done by
the SRO. Thus, the certier chooses fee

Z
max
C,qS

α∗ (C,qS )

C

and quality standards

qS

to maximize

(p(C, qS )) f (α)dα = max F (α∗ (C, qS )) p(C, qS ).
C,qS

0

Proposition 8. The producers' revenue maximizing certier will choose higher standards
than the prot-maximizing certier for any given C if and only if23 Condition 1 holds.
In contrast to the prot-maximizing certier, the producers' revenue maximization CO
thus chooses higher standards for any given

C.

23 Note that this condition is rather weak. In particular, if an increase in standards reduces marginal
valuation of quality

UqS ,

but increases prices and thus increases

while the left-hand side is positive if

α∗

increases.
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UM ,

the right-hand side will be negative,

3.5.2 Maximization of the number of certied producers
Let's analyze the behavior of the CO that maximizes the total number of certied organizations.

max F (α∗ (C, qS ))
qS ,C

It is easy to show that because increasing fee

C

reduces participation for given standards

(Lemma 1), the CO maximizing the number of certied producers will choose zero fee. I
compare the standards it will choose with the SRO that also prefers fee

C = 0.

Proposition 9. The optimal standards are lower than those chosen by the SRO if and only
if Condition 1 holds.
Note that the standards chosen by a certier that maximizes the number of certied
producers and its own prot are the same for xed fee

C.

Their behavior diers in the

choice of fees, not standards.

3.5.3 Standards maximization
Let's assume that the CO maximizes the standards, subject to participation constraints.
Intuitively, a zero market size is to be expected. On such market, consumers of the highest
valuation (β
the fee

C

= 0) trade with producers with the lowest production costs (α = 0). Obviously,

is set to zero. Neither consumers nor producers have a positive surplusprice

corresponds to the production costs, which corresponds to the valuation of the good. The
maximal price as a function of quality is implicitly dened by the equation

U (0, M − pmax , qmax ) = U (0, M, 0).

The lowest price that a producer of the lowest costs is willing to accept for a good of quality

qmax

is

p = g(qmax , 0).
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The maximal quality that can be produced on the market is

U (0, M − g(qmax , 0), qmax ) = U (0, M, 0).

Note that this problem may have an unbounded solution. For example, if

g(q, 0) = gq (q, 0) = 0,

the highest possible standards are innite.

24

Uq > 0

and

Obviously, this is a

degenerate case that does not require further study.

3.6 Extension 2costly testing technology
So far, I have assumed that both CO and SRO possess costless and perfect testing technology. In this section I analyze the situation in which costs of certication and self-regulation
are positive. I do not assume that the costs dier between the CO and SRO, even though
this seems quite likely. I postpone the discussion of the dierence in the cost to the appendix. However, I do not intend to show that certication is cheaper than self-regulation (or

vice-versa ). Instead, I study how costs inuence the choice of fee and standards analyzed in
the previous section. For simplicity, I study only for-prot certication and total-prot maximization self-regulation. It is obvious that purely xed costs would not aect the decision
of the CO, who needs to cover them to remain in the market. It would, however, force the
SRO to charge a positive fee. Depending on the size of these costs, the SRO will be behaving
somewhat similarly to the CO. If these xed costs are as large as the potential prot of the
prot-maximizing CO, the SRO would have to behave exactly as the COit is not possible
to extract the same amount from the producers in another, for them preferred, way.
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However, it is not possible to analyze the general cost function. Instead, I focus on
constant marginal cost technologyeach tests costs

24 Note that these assumptions require

δ > 0.

g(0, 0) = gq (0, 0) = 0,

q > 0.

but do not specify

gq (q, 0)

or

25 If there was such possibility, the CO would do that and extract a little more of their prots.
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g(q, 0)

for

3.6.1 Total-prot-maximizing SRO
As before, I assume that the SRO charges fee
to the government. The case

C =0

C

and the revenues thus collected belong

is of most interest but the analysis can be done more

generally without any additional technical diculty.

Z

α∗ (C,qS )

max
qS

(p(C, qS ) − g(qS , α) − C) f (α)dα − δF (α∗ (C, qS )), qS ).

0

The rst order condition is

α∗ (C,qS )

Z
0



∂p(C, qS ) ∂g(qS , α)
−
∂qS
∂qS


f (α)dα − δ

∂α∗ (C, qS )
= 0.
∂qS

Lemma 1 and Lemma 3 show that the SRO operates in the range of standards where an
additional increase in standards leads to lower participation. In the case of positive constant
marginal costs, the SRO benets more from increasing the standard because it will have to
certify less producers. Thus, these costs increase standards chosen by the SRO.

3.6.2 Prot-maximizing CO
The objective function of the prot-maximizing CO facing positive marginal costs

δ

is

max(C − δ)F (α∗ (qS , C)).
C,qS

The rst order conditions are

∂α∗ (C, qS )
[C] : F (α (C, qS )) + (C − δ)f (α (C, qS ))
= 0,
∂C
∂α∗ (C, qS )
[qS ] : (C − δ)f (α∗ (C, qS ))
= 0.
∂qS
∗

One can see that the decision about

∗

qS

did not change. Compared to the costless technology

case,

[C] : F (α∗ (C, qS )) + Cf (α∗ (C, qS ))
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∂α∗ (C, qS )
= 0.
∂C

The second term in the rst FOC is negative



∂α∗ (C,qS )
∂C


< 0 but smaller than before (C −δ ),

ceteris paribus. This implies a necessary reduction in the number of applicants

F (α∗ (C, qS )).

Since the quality decision did not change, reduction in participants comes only from an
increase in fees

C.

This result is not surprising in light of our previous conclusions. The CO always chooses
standards so that the number of applying producers is maximized for a given fee

C.

Since

the testing gets more expensive, it wants to reduce the number of applicants. The optimal
way to do so is by increasing fees. This nicely contrasts with the SRO that does not increase
the fees, but increases quality standards, which reduces the number of producers applying
for membership.
Under xed costs, the SRO has to charge a positive fee to cover these costs, but it chooses
to charge the lowest fee possible. Fixed costs thus motivate the SRO to increase its size and
this can be done only via reduced standards. Obviously, these two eects have the opposite
direction.

4

Conclusion and Discussion

In this paper, I present the unied model of certication and self-regulation and analyze its
properties in order to compare the behavior of self-regulatory organizations and certifying
organizations. The ability to extract the marginal rents from consumers determines whether
the standards of the SRO will be optimal or not. Because the welfare optimal fee is zero,
the behavior of the prot-maximizing CO is never welfare optimal. I also study conditions
under which the SRO is forced to charge positive fee

gqS

are increasing in quality

q

C > 0. If the marginal production costs

more than the (relative) marginal consumer valuation

UqS
UM

,

then the SRO chooses higher quality standards. Finally, I show that under mild conditions
on the welfare function, the CO will choose lower standards than would be welfare optimal
even for any exogenously given fee

C > 0.

All these quality comparisons are possible only under the assumption that the fees are
the same. Therefore, they do not let us to compare standards actually chosen by the SRO
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(C

= 0) and CO (C > 0). However, I show that the SRO may choose higher or lower quality

than the CO, using two simple examples. Because the impact of an exogenously given fee on
standards chosen by the SRO is ambiguous, it is not possible to identify precise conditions
which would determine whether the SRO will choose higher or lower standards in a general
setting.
I also study the form of regulation of the SRO. If the SRO is allowed to impose both
quality standards and limit the number of its participants, it will choose lower standards
than the SRO that can use only quality as a restriction of entry. This is a generalization of
Shaked and Sutton (1981).
I have also discussed the impact of the objective function of a certier on the quality
and fee chosen. I have shown that if Condition 2 holds, a CO that maximizes the revenue of
producers will choose higher standards than the (its own) prot-maximizing CO. Moreover,
the CO that maximizes the number of certied organizations chooses zero fee

C

and lower

standards than the SRO, if Condition 1 holds. The standard-maximizing CO leads to a
corner solutionone unit of good traded, zero prot and consumers' surplus.
Finally, I have analyzed the case of costly testing technology. If there are positive constant
marginal costs, the SRO chooses higher standards, while the CO increases the fee but does
not change standards.
Thus, this model provides some evidence that the SRO may often be more favorable
relative to prot-maximizing certication. When the testing technology is perfect, it chooses lower fees and if it is able to fully extract marginal change in consumer surplus when
standards change, it chooses optimal standards. Not-for-prot certication may be a more
suitable alternative to self-regulation than a for-prot one. A certier maximizing the number of certied producers is likely to choose lower standards but will choose an optimal fee.
The certier who maximizes producers' revenue will (under mild conditions) choose higher
standards than the for-prot certier, but will choose positive fees.
This modeling approach has several limitations. I assume perfect testing technology for
the CO and SRO. This assumption signicantly simplies the analysis because it allows us
to focus on one level of qualitya standard. I can abstract from the game between the SRO
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(who tries to establish quality that benets everybody) and its members (who would prefer
if only others produce high quality).
It is clear that perfect detection technology does not in fact exist. Since mistakes happen,
rms for whom it is cheap to produce high quality goods might prefer to over-invest to reduce
the probability of an unfavorable error, while rms with high costs for producing quality
goods might be willing to take some risks and under-invest in quality. This analysis does
not allow us to capture these eects.
If the testing technology is imperfect, the mechanism of certication (De and Nabar 1991)
and self-regulation (Nunez 2001, 2007) work less eciently. Some producers may be able
to pass the test despite the fact that they do not meet the required standards. This has
an impact on the quality expectations of consumers and thus price of the products and on
other producers. Results by Nunez (2001,2007) seems to suggest that this impact may be
particularly strong in the case of self-regulation. In such case, this analysis is biased in favor
of self-regulation. While relaxing the assumption of perfect testing technology does not seem
possible due to the complexity of the resulting model, it may be possible to remove the bias
by assuming more expensive testing technology for the SRO. For example, such assumption
may be justied by more expensive negotiations between various members of the SRO or
by the need for higher payments to the management of the SRO to enforce the standards.
Then, these results that seem to favor self-regulation may no longer be valid, depending on
these additional costs for the SRO.
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5 Appendix
Proof of Lemma 1.

Using the dening equations of

p∗ (C, qS ), α∗ (C, qS ), β ∗ (C, qS ),

F1 : p∗ (C, qS ) − C − g(qS , α∗ (C, qS )) = 0;
Z α∗ (C,qS )
Z β ∗ (C,qS )
F2 :
w(β)dβ −
f (α)dα = 0;
0

0
∗

F3 : U (β (C, qS ), M − p (C, qS ), qS ) − U (β ∗ (C, qS ), M, 0) = 0.
∗
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As-

Internet:http://www.cerge-

I compute the matrix of rst derivatives and use it to do comparative statics using the
Implicit Function Theorem:





−gα (q, α)
0 
 1


∗ .
 0
∗
−f
(α
)
w(β
)




−UM
0
UB
Using the vector



∂F1 ∂F2 ∂F3
−
,−
,−
∂C
∂C
∂C

0

= (1, 0, 0)0

and Cramer's rule, one gets

1 −gα (q, α)

∂p∗ (C, qS )
=
∂C

∂α∗ (C, qS )
=
∂C

0

0

−f (α∗ )

w(β ∗ )

0

0

Uβ

1

−gα (q, α)

0

0

−f (α∗ )

w(β ∗ )

−UM

0

Uβ

1

1

0

0 w(β ∗ )

−UM 0

=

−f (α∗ )Uβ
>0
−f (α∗ )Uβ + UM gα (q, α)w(β ∗ )

=

−UM w(β ∗ )
<0
−f (α∗ )Uβ + UM gα (q, α)w(β ∗ )

0

Uβ

1

−gα (q, α)

0

0

−f (α∗ )

w(β ∗ )

−UM

0

Uβ
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−gα (q, α) 1

1

∂β ∗ (C, qS )
=
∂C

0

−f (α∗ )

0

−UM

0

0

−f (α∗ )UM
< 0.
=
−f (α∗ )Uβ + UM gα (q, α)w(β ∗ )

1

−gα (q, α)

0

0

−f (α∗ )

w(β ∗ )

−UM

0

Uβ

Note that

Uβ < 0, UM > 0, gα > 0, w(β ∗ ) > 0, f (α∗ ) =⇒
f (α∗ )Uβ + UM gα (q, α)w(β ∗ ) > 0,

−

and thus

∂p∗ (C, qS )
∂α∗ (C, qS )
∂β ∗ (C, qS )
1>
> 0,
< 0,
< 0.
∂C
∂C
∂C
A similar analysis for

∂
leads to
∂qS



∂F1 ∂F2 ∂F3
−
,−
,−
∂qS
∂qS
∂qS

0

= (gqS (qS , α), 0, −UqS )0 .

Our assumptions are

gqS (qS , α) > 0, f (α∗ ) > 0, w(β ∗ ) > 0, Uβ < 0, UM > 0, Uq > 0,

which allows me to compute the signs of partial derivatives:

gqS (qS , α) gα (q, α)
0

f (α∗ )

w(β ∗ )

−UqS

0

Uβ

−
∂p
=
∂qS

0

1

−gα (q, α)

0

0

−f (α∗ )

w(β ∗ )

−UM

0

Uβ

=−

gqS (qS , α)f (α∗ )Uβ − UqS gα (q, α)w(β ∗ )
>0
−f (α∗ )Uβ + UM gα (q, α)w(β ∗ )
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1

gqS (qS , α)

0

0

0

w(β ∗ )

−UM
−UqS
∂α
=
∂qS
1
−gα (q, α)

=−

0

0

−f (α∗ )

w(β ∗ )

−UM

0

Uβ

UM gqS (qS , α) − UqS
∗

f (α )
− w(β
∗ Uβ + UM gα (q, α)
)

−gα (q, α) gqS (qS , α)

1
0
−UM
∂β
=
∂qS
1

The sign of

Uβ

−f (α∗ )

0

0

−UqS

−gα (q, α)

0

0

−f (α∗ )

w(β ∗ )

−UM

0

Uβ

=−

UM f (α∗ )gqS (qS , α) − UqS f (α∗ )
.
−f (α∗ )Uβ + UM gα (q, α)w(β ∗ )

∂β
∂α
and
depend on the relative size of
∂qS
∂qS

gqS

and

Uq
. If the increase in costs of
UM

the marginal rm due to an increase in standards is bigger than the relative benet to the
consumers

Uq
, the size of the market decreases.
UM

Proof of Lemma 2.

Since both

C

and

f (α)

are positive, the rst order condition implies

∂α∗
= 0.
∂qS
Using the derivations from the proof of Lemma 1, such condition requires

UM gqS (qS , α) − UqS = 0 =⇒ gqS (qS , α) =

If one plugs this result into the expression for

Uq S
.
UM

∂p
, one gets
∂qS

U

qS
f (α∗ )Uβ − UqS gα (q, α)w(β ∗ )
∂p
Uq
UM
=−
= S.
∗
∗
∂qS
−f (α )Uβ + UM gα (q, α)w(β )
UM
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By plugging this result into the expression for

U

UM UqMS f (α∗ ) − UqS f (α∗ )
∂β
=−
∂qS
−f (α∗ )Uβ + UM gα (q, α)w(β ∗ )
one can obtain

∂β
∂qS

Proof of Lemma 3.

= 0.
The rst order conditions are

α∗ (C,qS )

∂p(C, qS )
∂α∗ (C, qS )
f (α)dα +
f (α∗ (C, qS ))C = 0, and
∂C
∂C
0

Z α∗ (C,qS ) 
∂p(C, qS ) ∂g(qS , α)
∂α∗ (C, qS )
−
f (α)dα +
f (α∗ (C, qS ))C = 0.
[qS ] :
∂q
∂q
∂q
S
S
S
0
Z

[C] :

The second of these conditions is positive if

gqS (qS , α∗ (C, qS )) =

Uq S
∂α∗ (C, qS )
⇐⇒
= 0.
UM
∂qS

gqS (qS , α∗ (C, qS )) >

UqS
∂α∗ (C, qS )
⇐⇒
< 0,
UM
∂qS

Since

and

∂p(C,qS )
∂qS

> 0,

the equilibrium may occur only if

∂p(C, qS )
∂g(qS , α)
<
,
∂qS
∂qS
which happens if and only if

gqS (qS , α∗ (C, qS )) >

Proof of Lemma 4.

UqS
.
UM

Assume existence of an interior solution

condition holds. Using a contradiction, if

gqS (qS , α∗ (C, qS )) ≤

qS

such that the rst order

Uq
, then
UM

Z ∗
∂p(C, qS )
∂g(qS , α∗ (C, qS )) α (C,qS )
F (α (C, qS ))
>
f (α)dα =
∂qS
∂qS
0
∂g(qS , α∗ (C, qS ))
= F (α∗ (C, qS ))
∂qS
∗
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because

∂g(qS ,α)
is increasing in
∂qS

α.

Thus, this condition can be simplied to

∂g(qS , α∗ (C, qS ))
∂p(C, qS )
>
.
∂qS
∂qS
It is straightforward to verify that such a condition holds only if

gqS (qS , α∗ (0, qS )) <

Uq
,
UM

∂p(C,qS )
derived in the proof of Lemma 1:
∂qS

using the expression for

gq (qS , α∗ (C, qS ))f (α∗ )Uβ − Uq gα (qS , α∗ (C, qS ))w(β ∗ )
∂p(C, qS )
=− S
,
∂qS
−f (α∗ )Uβ + UM gα (qS , α∗ (C, qS ))w(β ∗ )
which concludes the proof.

Proof of Proposition 1.
qSq

Assume that the fee

C>0

is xed. The optimal quality standards

are dened by the equation

Z

α∗ (C,qS )



0

∂p(C, qS ) ∂g(qS , α)
−
∂qS
∂qS


f (α)dα = 0

in the case in which the SRO can regulate only quality. If the SRO is able to enforce minimal
prot

C > 0,
Z

then the total prot optimizing standards

α∗ (C,qS )

0



∂p(C, qS ) ∂g(qS , α)
−
∂qS
∂qS


f (α)dα +

qSn

are

∂α∗ (C, qS )
f (α∗ (C, qS ))C = 0.
∂qS

I have already established that

gqS (qS , α∗ (C, qS )) >

UqS
UM

in both equilibria and thus

∂α∗ (C, qS )
< 0.
∂qS
Thus,

Z
0
at quality

qSn .

α∗ (C,qS )



∂p(C, qS ) ∂g(qS , α)
−
∂qS
∂qS

Since the equality holds at

qSq


f (α)dα > 0

(regulation of quality only) and the rst order
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conditions are assumed monotonic, it follows that

qSn < qSq .

Thus, the ability to control the number of members reduces quality standards.

Proof of Proposition 2.

The maximization problem

Z

∗

∞

W = CF (α (C, qS )) +

W (β̃(p, qS ))dp +
p∗ (C,qS )

α∗ (C,qS )

Z
+

(p∗ (C, qS ) − C − g(qS , α)) f (α)dα

0

has two FOC, one with respect to fee

C

and the other with respect to standards

[C] : F (α∗ (C, qS )) + Cf (α∗ (C, qS ))

qS .

∂α∗ (C, qS ) ∂p∗ (C, qS )
−
W (β ∗ (C, qS )) +
∂C
∂C

∂α∗ (C, qS ) ∗
+
(p (C, qS ) − C − g(qS , α∗ (C, qS ))) f (α) +
∂C

Z α∗ (C,qS ) 
∂p(C, qS )
+
− 1 f (α)dα = 0
∂C
0
Since

Z
0

α∗ (C,qS )




 ∗

∂p (C, qS )
∂p∗ (C, qS )
− 1 f (α)dα =
− 1 F (α∗ (C, qS )),
∂C
∂C

p∗ (C, qS ) − C − g(qS , α∗ (C, qS )) = 0
F (α∗ (C, qS )) = W (β ∗ (C, qS )),

the rst order condition can be rewritten as

26

∂α∗ (C, qS )
Cf (α (C, qS ))
= 0.
∂C
∗

26 Note that the marginal rm has zero prot.
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This implies

C = 0,

because if

C>0

Cf (α∗ (C, qS ))

which leads back to

C = 0.

∂α∗ (C, qS )
< 0,
∂C

because

∂α∗ (C, qS )
< 0,
∂C

The other rst order condition is

Z α∗ (C,qS )
∂p(C, qS ) ∂g(qS , α)
∂α∗ (C, qS )
+
−
dα +
[qS ] : Cf (α(qS , C))
∂qS
∂qS
∂qS
0
Z ∞
∂ β̃(p, qS )
∂p∗ (C, qS )
dp −
W (β ∗ (C, qS )) = 0.
+
w(β̃(p, qS ))
∂q
∂qS
p∗ (C,qS )
Under

C = 0,

this condition becomes

Z

α∗ (0,qS )

[qS ] : −
0

∂g(qS , α)
dα +
∂qS

∞

Z

w(β̃(p, qS ))
p∗ (0,qS )

∂ β̃(p, qS )
dp = 0.
∂q

This condition is rather intuitive. The standards are set optimally when the change in
the production costs due to an increase in standards equals the change in gross consumer

27

surplus.

Proof of Proposition 3.

The SRO chooses the standard such that

∂p(0, qS )
=
F (α (0, qS ))
∂qS
∗

Z

α∗ (0,qS )

0

∂g(qS , α)
f (α)dα.
∂qS

The welfare optimum is described by

Z

∞

∂ β̃(p, qS )
w(β̃(p, qS ))
dp =
∂q
p∗ (0,qS )

Z
0

α∗ (0,qS )

∂g(qS , α)
dα.
∂qS

By comparing these two conditions, one can see that the SRO chooses the welfare optimal
level of standards if and only if

Z

∞

w(β̃(p, qS ))
p∗ (0,qS )

∂ β̃(p, qS )
∂p(0, qS )
dp = F (α∗ (0, qS ))
.
∂q
∂qS

27 Gross consumer surplus means the surplus change when prices are constant. The "net" consumer
surplus then denotes the surplus minus the expenditures.
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C

Similar results hold in the case in which fee

Proof of Proposition 4.

is exogenously set to a positive level.

Let us denote

The welfare optimal choice of standards for fee

Z

α∗ (0,q W O )

0

∂g(q W O , α)
f (α)dα =
∂q W O

Z

α∗ (0,qS )

Z
0

∂g(qS , α)
f (α)dα.
∂qS

C=0

is given by the condition

∂p(0, qS )
G(qS ) = F (α (0, qS ))
−
∂qS
∗

∞

w(β̃(p, q W O ))

p∗ (0,q W O )

∂ β̃(p, qS )
|qS =qW O dp.
∂qS

Thus, if

at

qW O ,

w(β̃(p, qS ))
p∗ (0,qS )

∂ β̃(p, qS )
dp
∂q

then also

∗

F (α (0, q

because, by denition of

Z
0

Thus,

∞

Z

∂p(0, qS )
F (α (0, qS ))
<
∂qS
∗

α∗ (0,q W O )

WO

∂p(0, q W O )
))
<
∂qS

qW O

If

G(qS )

α∗ (0,q W O )

0

∂g(q W O , α)
f (α)dα
∂q W O

(above),

∂g(q W O , α)
f (α)dα =
∂q W O

G(q W O ) < 0.

Z

Z

∞

w(β̃(p, q W O ))

p∗ (0,q W O )

is decreasing, then

denition. Note that the proof for

∂ β̃(p, qS )
|qS =qW O dp.
∂qS

q SRO < q W O

because

G(q SRO ) = 0

by

C > 0 would be more complicated because the government

takes into account the impact of the standards on revenues from the SRO, while the SRO
does not.

Proof of Proposition 5.

In equilibrium the SRO chooses standards

gqS (qS , α∗ (qS , C)) >

while the CO chooses standards

q CO

Uq
,
UM

such that

gqS (qS , α∗ (qS , C)) =
34

Uq
.
UM

q SRO

such that

If

C

is xed, then both left and right hand sides are functions of

G(qS ) = gqS (qS , α∗ (qS , C)) −

is increasing in

qS ,

qS

only. If the function

Uq
UM

then

G(q CO ) = 0, G0 (q SRO ) > 0 =⇒ q SRO > q CO .

Note that one must consider the total derivative of
that

qS

has on prices

p∗

Proof of Proposition 6.

and participation

gqs

and

Uq
because of the indirect eect
UM

α∗ , β ∗ .

For a positive fee, the welfare optimum is dened as

Z α∗ (C,qS )
∂g(qS , α)
∂α∗ (C, qS )
[qS ] : Cf (α(qS , C))
−
dα +
∂qS
∂qS
0
Z ∞
∂ β̃(p, qS )
+
w(β̃(p, qS ))
dp = 0.
∂q
p∗ (C,qS )
Since

∂p(qS , C)
Uq
∂g(qS , α∗ (qS , C))
=
= S
∂qS
∂qS
UM
and

gqS

is increasing in

∗

α,

F (α (C, q

it is

CO

∂p(C, q CO )
))
>
∂qS

Z
0

α∗ (C,q CO )

∂g(q CO , α)
f (α)dα.
∂q CO

I evaluate the rst order condition of the welfare optimality at

q CO . Since

∂α∗
∂qS

that

Z
−
0

α∗ (C,qS )

∂g(qS , α)
dα +
∂qS

Z

∞

w(β̃(p, qS ))
p∗ (C,qS )
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∂ β̃(p, qS )
dp = 0
∂q

= 0, it follows

which is positive because

α∗ (C,qS )

Z
0

∂p(C, q CO )
∂g(qS , α)
f (α)dα < F (α∗ (C, q CO ))
∂qS
∂qS
Z ∞
∂ β̃(p, q CO )
<
dp.
w(β̃(p, q CO ))
∂q
p∗ (C,qS )

Using the monotonicity of welfare, one can conclude that the value of
welfare optimal

Example 1

is smaller than

qW O .

.

(and proof of Proposition 7)

regulatory organization at fee
organization at

q CO

C ∗,

In equilibrium, standards chosen by a self-

C = 0 may be higher or lower than those chosen by a certifying

depending on the parametrization. I will provide two examples of para-

metrization that lead to opposite outcomes. First, I show that it may happen that the SRO
chooses lower quality than the CO.

Assuming the following parametrization

(1 − β)q + M − p,
for zero fee

g(q, α) = q 2 +qα+α, f (α) = w(β) = 1, U (β, q, M ) =

one can easily show that the optimal standard for the SRO is

C = 0.

The CO chooses standards

q CO = 0.43

q SRO = 0.41

and charges a fee for certication

C = 0.123.
g(q, α) = q 3 α, f (α) = w(β) =
√
SRO
SRO chooses standard q
= 3.

The second example uses the following parametrization:

1, U (β, q, M ) = (1 − β)q + M − p.
The CO chooses standard

Proof of Proposition 8.

In such situation, the

qSCO = 1,

which is lower than the standard chosen by the SRO.

First order conditions are

∂α∗ (C, qS )
∂p(C, qS )
p(C, qS ) + F (α∗ (C, qS ))
= 0,
∂C
∂C
∂p(C, qS )
∂α∗ (C, qS )
p(C, qS ) + F (α∗ (C, qS ))
= 0.
[qS ] : f (α∗ (C, qS ))
∂qS
∂qS
[C] : f (α∗ (C, qS ))

Note that for the second condition to be satised, the signs of
be dierent, which means

∂α∗ (C, qS )
< 0.
∂qS
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and

∂α∗ (C,qS )
∂p(C,qS )
and
have to
∂qS
∂qS

This happens only if

gqS (qS , α∗ (C, qS )) >

UqS
.
UM

For the rest of the proof, see the proof of Proposition 5 comparing standards chosen by the
SRO and CO for a given fee.

Proof of Proposition 9.

The rst order conditions of the maximization problem

max F (α∗ (C, qS ))
qS ,C

∂α∗ (C, qS )
=0
∂qS
∂α∗ (C, qS )
[C] : f (α∗ (C, qS ))
= 0,
∂C

[qS ] : f (α∗ (C, qS ))

and results from Lemma

1

∂α∗ (C,qS )
∂C

producers, it is optimal to choose

< 0

show that to maximize the number of certied

C = 0.

Moreover, since standards are determined by

condition

∂α∗ (C, qS )
= 0,
∂qS
it is easy to show that the optimal standards are lower than those chosen by the SRO if and
only if
dgqS (qS , α

∗

(qS , C))

dqS

>

d

UqS
UM

dqS

.

For the detailed proof, see Proposition 9comparison of standards chosen by the SRO and
CO.
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